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Abstract of WO03084973 

Metal complexes characterized by having a metal complex structure permitting luminescence from the 
triplet excited state and a monovalent group represented by the general formula (1) or (2); and 
luminescent devices made by using the same. The metal complexes are superior to luminescent 
materials of the prior art in luminous efficiency and can form luminescent layers by coating. (1) [wherein A 
is arylene or the like; R<1> and R<2> are each independently halogeno or the like; R<3> is alkyl or the 
like; a is an integer of 0 to 3; and b is an integer of 0 to 4] (2) [wherein D is arylene or the like; R<4> and 
R<5> are each independently halogeno or the like; and c and d are each an integer of 0 to 4.] 
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(57) Abstract: Metal complexes characterized by 
having a metal complex structure permitting lumi- 
nescence from the triplet excited state and a mono- 
valent group represented by the general formula (1) 
or (2): and luminescent devices made by using the 
same. The metal complexes are superior to lumi- 
nescent materials of the prior art in luminous effi- 
ciency and can form luminescent layers by coating. 
(1) [wherein A is arylene or the like; R 1 and R 2 are 
each independently halogeno or the like: R 3 is alkyl 
or the like; a is an integer of 0 to 3; and b is an inte- 
ger of 0 to 4] (2) [wherein D is arylene or the like: 
R 4 and R 5 are each independently halogeno or the 
like; and c and d are each an integer of 0 to 4.] 
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e) mm/mffi&xm/mytm/mm 

f) mm/ftytm/nffi&.xm/ffl& 

g ) mm/nm&xm/m%m/ms%Lxm/mm 

h) ^m/nMmxm/i£iimm.m/m^tm/mm 

k) mm/nMmxm/m^m/nmmm/mm 

n) mm/n$t8iAm/jE?im&m/^m/mmwimm/mm 

& ft 5 n, t m^fiMH * ns t © * na ©fit 

3*Kfc3u 10- s S/cmK±10 3 S/cmKTO5Ci«K. S&ftB 
*|H!©y-#«ffi&/h£<TSfc*£tau 1 0" 5 S/cmJ^Jbl 0 2 S/cm£A 
T^ck0$f^b<, 1 0" 5 S/cmH±l 0' S/cmKW6fcffSl/K 

1 0 " 5 S / c m£i± 10 3 S/cm 
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%tt><Dm£Vx\z. vtt&'riry* i'bv&jx<t*>. *u^tx 

«^£AJi©MJ?£UTteu «'lnm~l 0 Onmt^D, 2nm~ 

tf&ft*. IJ? 2 nm&lT©iili^tWci«^L E D <!; ITii |§^I«^ 
15 Lxmm2 nmKTOlfiftlftR^S^LEDv »«td»gjbTIRff 2 nm 

JMfc&fcfc^'fll^ E*T©q') ~ab) Ottfsi^tf&nS.. 
q)mS/ / HiP2nmOT©«)l/^S/^ 
■ r ) »«/3S3teJS/*!ff 2 n mOT©*&i*Ji/l&S 
20 s ) feSXflim 2 nmKT0$6ll/W/l)l 2 nmKT©ifil/iS 

u) I^S/iE?Liliit«/^®/miP2 nm^T©lfe^ll/'l^® 
25 w) iS/if 2 nmOTCDftii/^I/S^ill'/ili 

x) mm/^ytm/m^mmm/mm2nmUT<Dmmm/mm 
mm/mm . 
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z ) mm/mm 2 nm&y (Dm^m/sEimm.m/m%m/nTmm.m/m j & 
a a) mm/^mmm/mytm/m^%mm/wm2 nmvx^cDmkm/mm 
a b) ^m/mM2 nm\>xr<Dmmm/iEiim^m/^%m/n^mm.m/m» 

10 , A-zi-hS, o-;H3-h&, >7-r T-A— n- ^V^r/n-hfe, 

7 X^7U->TOJfe, 7l/*V« t7t7hWJa -f 

15 SD, ^sU<S2nm~5 0 0 nmt^D, £ <b £ b < & 5 nm~ 2 0 0 
nmTcD<5o 

»4ffitxoiTfej;^. &rz, ^mm^fr^L ed iz&^Tte, ±m 
cr>^##:, #u^>^ ^-y->^>^> ^>j>^ ~>7—>^fc£(D&mm 

, • 8 - h K □ + 7 U > fe U < f^©ii*©^I^, ^#175 >, fh 
25 77x-jVy70^>^yX>feb<|if©ii^ h 7 7x^1/7*^ 

-^X > b < te^Ogfa^ft £ ^ £ ZL <h^T# 3 o 

^W^^ fflflUmMVE 5 7-5 1 7 8 1^, H5 9 -19439 3-^ 
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:'b<»*©BiS*#* Sfctttf'J (2, 5-5Fx-l/>tf-b->) 

ftttWKlfck ^ftlft^ttttfcbT, #§PH6 3 - 7 0 2 5 7^«, d 
10 6 3- 1 7 5 8 6.0 ^?S, #PrW-2 - 1 3 5 3 5 9#^ffi, ft 2 - 1 3 5 3 6 
'H§&«; ^2-2 0 9 9 8 8'^ R3-3 79 9 2^«, |h] 3 - 1 5 2 
. 1 8 4^fgfcf2«^nTV^ : b©^M^$n^)o. ; 

15 0^'#MTHMb^'to^Wt"f ^U->P^it>^#^ #'J73U>feb< 
te^OBfSfl^ #U5 1 t7x> : bU<^©iI^ #U (p-7xZl/>k- 
U» hl><fet<Dmm{^ Sfcfcitf'J (2, 5-5 1 X-l>>t:ri!/»"'fob< 

U ->7 U < t L/TH • Vta- (Ch em 

25 . Rev. )»89'#, 1 3 5 91 (1 9 8 9#)., GB 2 3 0 0 .1 9 

6 '#&BB QBfflBS tfBifc©^ W WU^ $ o ^/&7? ?* <fe £fl 6 fclB#©*& 
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5 >?—h(Dn^mmfr^(D&mz&ttmt)m^nz>o iesfflE 
&nk£#£«te&^= mmuthx, $uu*)\>k. mt^u>. ^on 

20 ?;H>^-ttT, #u#-#*-K #>jy^ui/-h, ^y^wvr^u 
^mytmm^mmm^t^^o\zm^rrn}t^^ >>tz< )v 

rnt^D, f^L/<tt2nm~5 0 0nm^0, $ £b < J* 5 nm~ 2 
0 0 nmT©5. 
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y>h\s<wt<DW»#* f7x;*;>W»#, 

u > b < J« ©ft*** y 7 w t> b < tt*©www**«* * ^ 

10 JW*WKl«U 3 - 7 0 2 5 7*&SU B6 3- 17 5 8 6 0^ 

#Pi¥2-l 3 5 3 5 9^ R2- 1 3 5 3 6 l^t> |WJ 2 - 2 0 9 
9 8 8 H3-3 7 9 9 2-^&** |WJ 3 - 1 5 2 1 8 .4^#£t2*!c2n 

te^'©!§s#:©#«§^ # u * / u > fe u < \i* <DMm&, ^'J^wJ>' 

fcb< #u7;v^-v> : bb<^©ii^* : ^^^<> 2- (4 

-tf7inU;W) -5- (4^t-^7i^) -1, 3, 4-**Vz?T 
-/_;K ^>^7X 7>h7^7X HJX (8-*7>J7HW X;l^~ 

20 ' «>A, #U^7'J>^^^^' 
25 T*>«fcV». ' 
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^ )V ^)^Yym<DTv>^mm. ^x^jk mmttfrs x^;v-t;vv 

^D->WJ^ y^V^'J?*, ^7t^hPJfc i'>^yz7h7'U>h 

^^^-ttx, (N-tf-;i/*;wty'-;i/) , #U7-'J>t>K 

te-^CDBfSfl^ # 'J ft7 x >^ L < I^OSI^. #U (p-7i- V>tf— 
l/» t,b<}^©iifr #U (2, 5-fX-V>t'-l-» fcb<te*-© 

m ^D> gF$U<tt2nm--5 0 0nmT?»D, $6CI?SL<S5nm~2 
OOnmtffeS. 

, <JD*ffi#&93 £ Sl^ Tf * £ C t £ b V* . 
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R»s©#sti/tn mm®L<D&mmkmm, ^m^mmmmmm 

t^T^M>^A-XX-t^F .(I TO) , -f>v^A -.ffift-* 

5 , ffl^^^sn, i to, < >^a • mm - f, 

j&*T#5#* MAtfl 0 nrnfrS. 1 0 ixmTS^ $t?£L<te2 0 nm~ l 
TafeO, $6tffSb<lt'5"p.nm~5 0-0 n'mt*5. 

UV>. 09*-«< U^#A, thU^A, #U^A, ;l/tf>^A, -fe>"> 
A, ^UU^A, T^->^A, ^v^A, XfO>^A, A*U^A, 
^->j7A, X#>S^A, /t^v^A. -fyh'J^ -f^A, -fe'J 

20 #A, -tfTU^A, ^L— nkf^A, rMf f A.-f yfM^OA^O^I, & 

25 ^^A-X^-^A-g^; O'^^A-^^ U^^A-T^^-^A 
U5 L t7A-T^>'^A^> U^A-Ov^A-g^ 7j;l/->«^A- 
7>5-^A^Mi°^tf e>tl^o Ht«*2»6iUi©«iW«l3fitbT'b«fcVi. 
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MAfflOnm^blOMml:®^ ft ^ b < « 2 0 nm~ 1 timrV$> 0 
, $^l;fftb<}i5 0nm~5 0 0nmt$5. 

io K#»ittTH «5fflbim iistt, &myyfc®* &m*o 
£\z&K) um.~xM~r:W£ vr^m^m^z &*-*?&*%-%><d zmmrz z t a* 

OFFT?#£«k 5 fcfiBB-TS ffi¥fcfE^&££^T 
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, bf^* ^ © tf r -i >&—iz Evw^mm. t i^rm \,*%>z\ <h^-e#* 

o 

io ? 7^ YfhoMWtu. &&^fewvi<Dmwm7tnt vxam\zm ^ § n 

20 z\z\x. i 5 PiS)^?4> ^an/t^PA^S 

itUT; W-5I-y3>^OTh^77^- (GPC) ti^'JXf 

t— a- i <£»-£-#c> 

25 h Ux5 1 ;Ut^SJ^bT#6tlfe^7.JjN>^XX'T-;H • 5 5g^N-X?JV- 
3 *>7^fl: K 1." 79gt§7h7bFD77> (IB 

7JO 3 0gMl/fc. JL©jgFifcfc, $ U t - ^ h+-> h* 0 . 

9g^fh7tFn77> (§bjo i o g \zmMisrc.mm** MTiTbfct 
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^bfca, m&mvT. n±m,mi. 5g*#fc. ^on*»e> 

1 H — NMR (2 0 0MHz, CDC1 3 ) 

58. 24 (2H, brs) > 8. 14 (2H, d) , 7. 93 (2H, s) , 
7. 7 1 (2H, d) , 7. 5 2 (12H, m) , 4. 3 7 (4H, q) > 1 . 
4 5 C6H, t) 

Et 




10 Et 

<t/7-A- 2 0» 
(2- CfO^x^M fc! I) 

2-7i-JVk''Jy>3g (19. 3mmol) M4 0mg (0. 7 
15 16mmol) 0 , CK:*«Ibit^L/^5**4. Og (2 

5mmol) *SS»K:a*b^*«e»?rfb, 9 0 t C^#fibT10W^L 

20 ^y^-)V) fcf'J 

J&Stel. 6g (6. 8 3mmol) T, JRJp»3 5. 4%T$ofc. L 
C-MSK1£DM + «2 3 4. O^^ofcc 
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(hUX (2 ._ (^Dt7i-;W tfU^» -YUv^A (III) ©£r/&) . 

hUXT-fe^UT-t h:J— b< U^A-(III) ##5 Omg (0. 10 
2 1mmol) t2-^Ot7x-JHf'Jy>9 5. 6mg (0. 40 8 4mm 
5 ol) *«t^U3— ;V2 0ml &5 0ml©tX77X3CSAUl OHSWja 
gitbfc. C©RjSttJClS^«i»*JSiF«tl 0 0m 1*10^ 3 0^«lf- 

iWfeohUX (2- (7*0^71^) tf-U^» -f'J^A ( 
III) 10. 12mg'(0. 0113mmol)^fc. Mil- 1 XT?* 
o^o FD-MStil£DM + te8 9 3T&ofc 0 

15 (tiX.(2- (7i=*) tfU^» (2- (7*0 ; E7x=;W tfUv ? » 

-fU^A (III) (tyT-A-2). <D£-J&) 

■bU77tWtht-h<U^A (III) Jg#0. i.4 2g (1. 
3 1mmol) t2- (7^P^7x=JW t'U^O. 41g (1. 7 5mmo 
1 ) £2- (yjL—M h° U v > 0 . 5 4 g (3 . ; ;5 mm ol) 1$ ZijStf U n — 
20 ;l/5 0m 1 £ 1 0 0m 1 ©^7 7X3(CgAl>'l CKOKJESK- 

Kn«ie««***i o omi^ 3 o^Ma^bfci - «fmbfcH#*^a 

25 #:^5iaUTIUiRbfco 

(2- (731=*) t!U^» ^ (2-- (7*Dt7x=JV) tf'J 
-f'J^A (HO *s±^t»SS^«0. 13g (0. 17 7mmo 
IffiMO £#7c 0 JR*tofc, *513. 5%T?fcofc. FD-MSck^ 3EJ&#©M 
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+ 7 3 3T?*ofc. dCDg^t^ HJ* (2- (^Dt7zz;W tfU 

-YU^A (III) tt# (##4) , ^/ (2- (7x-JW tfU^» 
tf* (2- (yD^7xz;W fcf'JS») <U5^A (III) (##3) > 

H7. (2- (7x-JW tf'J^» =E/ (2- (7nt7x-JV) tTU^» -f 
5 US^A (III) (##2) , HJ* (2- (7^-;V) HU^» -f U 5> 

^a (no iff* (§t#a) ©M-B-^-e&So FD-MSfc^o, ^n^n<o\t 



i^OFD-MS 









(%) 






3 1 


1 2. 


2 






8 6 


3 3. 


7 




St#3 


10 0 


3 9. 


2 




§g#4 


3 8 


1 4. 


9 





10 <#'J7-A©^> 

9, 9-^^^;V-2, 7-y7*D€7M^>0. 40g (0. 7 3 
mmol) ity?-A-l 0. 0 44g (0. 0 6 5mmol) i^E/T— 
A-2 0. 012g (0. 016mmol) £ 2 , 2' -tftTU^WO. 30 
g (1. 9 mmol) *fcj&mmz-ft.]hhjtc^ Klt^^^M^ ^m.WkVfc 

15 o Z.n\Z, &P>frWb7)VzI>jJ7>W7V>#l'T. MUcfh7t:Fn7 
^> (JBWc»ii) 2 0ml§Mfc. £©ig'&iS8EK:, fcf* (1, 5— > 

^7nt7^yX» — y^r^ (0) £0. 5 4 g (1 . 9mmo 1) JPA> 6 0 
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mtSL&ftftV1t&s 2 5 %7> : E^-T7K1 0m 1 2 0ml/ -f^ 

PSM*EftJfeb&. u©»b^X>3 0mLMl, 1NJW3 0 

mL£lQ*Tll$m8M*U 7Kl©i^*UTW^)ltr4.%T> ; EnT7K3 OmL 

OmLCili^tfc..^ TJl^^^A (7Kti2 0g) 

0.14 giffto'fc. 

*1^©# 'J 1/ >if f 9. 2xl0 4 ^D>.l 

^JKft'/'lMllil^^itt 3. 9xl0 6 tfeoL 
<Sf#B 

12. 8g, mt^vy^\\^m-ony^7,zi\z{±Thhfl. 2k?Sfcik?)?HflU ^ 
ltaifcttSWufc. 1 - ^n^ - 3 - h 'J 7^to^f;^^*r>** 

^>i£>£^trtl'S-W.9g, [1, 2-tiX (i?7x^7tX7^) X* 
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>]A^>^A (E) p U FO. 72g£f±?A^> >jc?#tJ:0^Lfe o ^fccfc 
DlSbfc2-^X-Jl/7^y^Ayo5 F (37.5mmol) ©yX^X-rJV 
45ml^^^7K^T, mO^TTiTFU 6P#Fp^iS$i±feo SiS^X^v-U^^ 

5 ~>u^y;i/*^A di^i : y ^ n^itv h^x>= 4o/i) -cmmv 

, 1 -yu=E- 3 - (2-5PX-;i/) ^>-ff>^tf^^Jl.96g^f#feo 

(n - 3 - (2 -^xx;v) 7xx;v*;wt % /— ;K£>-£j£) 

y;u=f>#ffl^,T, *;W\*y-;H.0g, 1-7*0^-3- (2-?x- 
10 AO -^>-tf>^^rI'&^1.75g, HJX (y^>y'Jf>7th» >V\"^ 
y^A (0) 0. OSg, j~h U^Atert'-^h^S/FO. 86g, h;i^X>5mK bV ( 

ten-y^)i) y^-xy^yo.oeg^it^^ ioo c c^#Mbfc 0 ioot:t 

9B#ra^j££-trfco hVX (i?s<>i?V^>7±b» vV^v^A (0) 
0. 04g, h'J (tert-y^;W 7^77^ >0. 03g£jl;&DU 1 0 0 <C « ^ 8 P§ 
15 ra^iS^itfcc JxJS^XtC h;i/X> 100ml £;&n;t, < ^->^7K30mlT2 

-efi§4U n-3- (2-fxxjw 7ix;^;wty- ;w.6igS#fc. 

LC/MS:APCIS [M + H]+=326 

20 

7Ji/^>iiIT, n-3 - (2-^x-A) 7^o:x;^;wty— ;^ ( 

2.5mmoK 0. 81g) , ylfJU-fil' (5ml) □ 7 773tttjiA/^:o ;< 

;p/7kTfc£PU n-^;VU5^^A (1.6M^\^1t->^) (2.3ml) £r 
25 l5 5^TlTbfe. ^£g£*#i!&U 10«m 2-7MDk'Uy> 
(2. 5mmoK 0. 24g) ©v'X^X— ^;|/ (0.5ml) 5 ^T^TL^o 

<Df^ 2mmmWL%.fcVfr a ^^g£&$£PUfc^ h;i/X>200mh -fxi->32 
m7K50ml^JP^, #i£U ^JS&&7k^^hU^ATf£*l^ «tb 
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= 6/1) T«t«U IBte^B 0.16g£»fc. 
X H-NMR (3 0 0MHz, CDC1 3 ) 

68. 58 (1H, d) , 8. 16 (2H, d) , 7. 89 ( 1 H, brs) , 
5 7. 7 6 (1H, d) > 7. 7 0-7. 1 4 (1 3H, m) 




(«i#b©^) 

10 ±|BT^bfcE.^B 57.3mg,.-f U>^A "(IE) Jtf ;V7tht- 

h 17.4mg, ^Uiro— )V ioBl*ffc&^ T;W=f>fitfebfc. 200°C£T1P# 

. FD/MS : 1 3 9 7 [M + ] . . 
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<m&C<D&f£> 

(N-x^jl/- 3 --7u=E%)VJV/—M 

7)V3>m&Vfc7 7 7>n#\ZN--X-^)\'tl)V/V/>-)V 5. 0 0g^ 
7jcDMF 13 0mltl«tt 0 "Cfc^SPU 4. 6Og0 

N - -fu=E7, P W =1 K * 5 HI iJ b 3 fl# WCtti*^*: . ^Mfc#ffi L12 

1 H — NM R (3 0 0MHz, CDC1 3 ) 
5 8. 17 (1H, b r s) > 8. 0 1 (1H, d d) ; 7. 5 0 (1H, dd 
) , 7. 46 (1H, d) > 7. 35 C 1 H, d) , 7. 24-7. 17 (2H 
„ m) , 4. 26 (2Hx q) , 1. 39 (3H> t) 

MS (A PCI, psitive) 
m/z : 2 7 4, 2 7 6 [M + H] + 

(N _ x ^ ;1/ _3_ ( 3 _ h-ij 7Mn^^>x;^M^ ->7i.^w 

^o^*;WtV^-Jl/ 1. 00g§3. 2m 1 ©teX-rJHc^^tfe. - 
0^-7 8^(^12. 4ml0n-WJ?9A (2. 64M«-\=Hf 

7 ^>9A0. 4gtl, 2-y7*O^>0. 8g^61l!Uc^^ 

SM^MU^^AO. 2 8g, 3-h'J7;i/^n/^>XM^P^ 
/<>if>0. 82g, ^DD [1, 3-t:X (^7xzMX7^) 7*0^ 
>] A^i^^A (H) 0. 0 9 g^»yl^x-f^2m 1 tlli^t, 0 
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fe 0 7jc*BS4 0ml<Dh;VX>-r2|Elfflttib> .TKffiS'&teiirTK^ ^uM*^ 

Vj.^^^-iCT** ORHWK A^>:StX^=2 5: 1) Uct 
5 ^ 0. 3 3g©N-X^-3- (3-7*Ot7-x-jW ^WtV'-i^# 

fee 

. ^H-NMR (CDC 1 3 , 3 0 0MHz) 

68. 28 (1H, brs) , 8. 17 (IE dd) v 7. 86 (1H, br 
s) >7. 68-7.-61 (2H, m) 7. 52-7. 16 (6H, m) , 4 
10 . 3 9 (2H, q) , I- 4 5 (3H> t) 
MS (APCL psit ive) 
m/z : 3 5 0, 3 5 2 [M + H] + , 

fJUM^^-^StC^Ufc ^©^fcn-T/^VU^^A (2. 6 4 
M^W>*tt) 0. 4m 1 ft«Tbfc& - 1 Ot*TfWIU 
ft, gl)t- 7 St^Stfc. ^OMt 2 t!'J ^> 0 • 0 8g£ 

20 0. 9ml©l^5>X^X-^;VC»«$*fejS**S?TOfc. »^icSia* 

o' 

MS (APC I> psitive) 
25 m/z : 3 4 9 [M + H] + 
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5 ##C:££7?rr3££j&*"C#5. 




Complex C 



M (JOBIN YVON/SPEXtl FL3-221 TAU Wbtt 
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(nm) 




4 5 0 


1. 9 7 


4 7 6 


1 . 7 8 


5 2 3 


1. 6 7 
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) (2) T^£n& 1 i©S^f t § u i ^#^tt 5^Ii«tf 0 

■5 



10 , 7U-;P7^;S, 7>J-JI/y | JM, TV—)VT)V*c)V£k, 7V—)V7)Vn 

7V—)VT)V3-)v^m, 7U-;i/7Ji/^v7s;i, tu-^tm 
— 7u-^7j^-m, y77i, ^7c« i m^mmm^-to r 3 

15 V—)V7)V3r~)Vmi, £&ttlffi©«3H!IUE£5K*r. att, 0 — 3 ©fiBRS^-T 




(1) 
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^nm.^LK, /\ny>BB% 7)v^r)im. 7)vu^m. r)v^-)v^m. r>v 
■ H~ M '—f L l (3). 

1 &rf(D^ (4) (5) -e^^n^ia^^To l 2 Mine 

T^fiB-K-?, AD^r>M^^«7K^m^^To lte 1 ~ 3 £Mfc£^T e m 




(4) 



Ar 1 te\ SmU^ m^M^ i^IC^ fimif^&^aVWcte 



BNSDOCID: <WO 03064973A1 J_> 



WO 03/084973 



84 



PCT/JP03/03494 



l~3©^^-To A, R 1 ~R 3 , a*5£^b«^n^n_tfB ( 1 ) 5$ 




Ar 2 ii mmm^ wtmm*. mmm^, mnmT&&z$/&tc\$ 

l~3©It^to D, R 4 > R 5 n c43<fc?>*cH3u -^-tl^n-tfH (2) 

^(D^cDtmCo ) 
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